Abstract：Power distribution onboard vessel is typically configured as ungrounded system due to the ability to continuously supply electric power even when an earth fault occurs. The impedance connections between 3 phase power lines and hull cause the line-to-hull voltages to become unstable and increased in case the impedances are unbalanced, bringing the situation susceptible to electric shock and deterioration of insulation material. Also the line-to-hull voltage can reach to a certain maximum value in the steady state depending on the distributed capacitances and grounding resistances between lines and hull. This study suggests how to find and calculate the maximum line-to-hull voltage in view of magnitude and phase angle based on the vector diagram.
Introduction
Onboard vessels, ungrounded power distribution systems are usually adopted to avoid the risk of service failure at the time of an earth fault. But the fault brings uprising line-to-hull voltages on the healthy phases and more stressful situation to their insulation materials [1] [2] [3] and various studies have been conducted for fault protection and detection [4] [5] .
In case of an earth fault, the deformed feature of line-to-hull voltages on the vector diagram can be reasonably described by positioning the neutral point which varies according to the insulation resistances and distributed capacitance between electric wires and hull [6] [7] . One doubt about lineto-hull voltages on the real systems is that the This study focuses on how to get the neutral point which brings the peak line-to-hull voltage based on the loci patterns of neutral points. And its peak value and phase angle from calculation will be compared with the measured results at a real distribution system for experiment. (1), (2) and (3) based on the relation of the schematic circuit.
The line-to-hull voltages
above corresponds to the product of the leakage current to the ground and the impedances through which they flows at each phase, and we get equation (4), (5) and (6) . resistance and capacitance C as follows.
In addition, the relation of leakage currents to 
neutral points on the complex plane
For plotting the neutral point, the result of equation (12) (14) and (15). 
Where, ω is angular frequency with unit of [rad/s], 
Loci of neutral points
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Results of measurement
From equation (13) and (24) Table 1 . Table 1 Values of calculation and measurement ( R C The result of Table 1 The maximum line-to-hull voltage was expected 
